ABSTRACT Aim: Oral mucositis is a common and debilitating side effect of haematopoietic stem cell transplantation. Our study investigated parents' and children's experiences of oral mucositis treatment and whether the parents' perceptions accurately reflected the children's views.
INTRODUCTION
Mucositis is a common adverse effect of cancer treatment and its symptoms include oral and/or gastrointestinal inflammation and ulceration. The incidence of oral mucositis (OM) in children ranges between 52% and 81% depending on the type of antineoplastic treatment (1) (2) (3) (4) (5) . The majority of patients undergoing haematopoietic stem cell transplantation (HSCT) develop some degree of OM. There is a complex pathobiology behind OM. Chemotherapy and radiotherapy affect the mucosa and submucosa causing DNA-strand breaks and generating reactive oxygen species. This initiates a cascade of events, which includes activation of transcription factors, up-regulation of proinflammatory cytokines and activation of macrophages and proteases, leading to tissue injury and causing symptoms such as erythema, oedema, ulceration, alterations to taste perception and mouth dryness (4) . Oral mucositis often causes pain and difficulties in basal functions, such as talking and swallowing, which in turn affect drinking and eating. The condition often leads to local and systemic infections, fatigue and reduced psychological well-being (4) (5) (6) (7) (8) (9) . Oral mucositis is reported to be one of the most painful and debilitating side effects of cancer treatment in paediatric patients (10) (11) (12) (13) . From a health care perspective, OM delays treatment, which reduces its intensity, and increases the incidence of infections, total parenteral Abbreviations HSCT, Haematopoietic stem cell transplantation; ICC, Intraclass correlation; OM, Oral mucositis; VAS, Visual analogue scale.
Key notes
Oral mucositis is a common and debilitating side effect of haematopoietic stem cell transplantation in children. Our study showed that parent proxy reports were a reliable and important supplement to child self-reports on symptoms related to oral mucositis. However, it also showed that the treatment of oral mucositis in children is not altogether consistent and there is a need for further randomised control trials to increase treatment evidence. nutrition use, drug consumption and hospitalisation (4) . As well as causing increased morbidity and suffering, OM also increases health care costs and mortality (14) . Preventive interventions and therapeutic treatments for OM have been evaluated by Cochrane reviews (15, 16) and by the Mucositis Study Group of the Multinational Association of Supportive Care in Cancer and the International Society of Oral Oncology (17) (18) (19) (20) (21) . At present, standard oral care protocols for OM in children involve pharmacological and non-pharmacological interventions that focus on good oral hygiene, with tooth brushing, flossing and non-pharmacological rinses in combination with pain and supportive nutritional treatment. (21, 22) . The Mouth Care Group of the Children's Cancer and Leukaemia Group and the Paediatric Oncology Nurses' Forum have developed guidelines for the prevention and treatment of OM in children. They conclude that there is a need for further research to evaluate interventions that are infrequently used for children (22) . However, it remains still unclear how many paediatric patients are affected by OM, to what extent and what, if any, consequences OM has on the child. This kind of knowledge is important to address physical and psychological symptoms in children with OM during HSCT treatment.
Assessing pain and discomfort is of the utmost importance for treating OM and is an important outcome measure in clinical trials for OM. Self-reporting with visual analogue scales is recommended for children of more than 7 years old and facial pain scales can be used by children of more than 4 years old (23) . Yet, there are circumstances when this is not possible and sometimes parents' perceptions of their children's symptoms and suffering (parent proxy) provide the only information to base treatment on (24, 25) . There are studies that validate how reliably parents' estimate their child's pain and health-related quality of life (24) (25) (26) (27) . However, to our knowledge, there are no studies that explore the consistency between parents' and children's estimation of mucositis-related symptoms.
The primary aim of this study was to describe, from a parent proxy and child perspective, how OM was treated in children and adolescents (hereafter referred to as children) undergoing HSCT and their perceptions of that treatment. The secondary aim was to investigate the agreement between parent proxy and child reports of OM-related symptoms.
PATIENTS AND METHODS

Design
The study had a cross-sectional, descriptive and comparative design.
Settings and participants
The study was carried out to inform future randomised clinical trials of OM interventions in children. Between 50 and 60 children undergo HSCT every year in Sweden, with four hospitals conducting the transplants. Parental questionnaires were sent out to all living patients who had undergone HSCT in Sweden between 2008 and 2010 and who were aged between birth and 18 years of age at the time of the transplant. A separate child self-report questionnaire was also sent out to those children who were aged 7 or above at the time of the study. We asked them to fill out the questionnaires separately, with just one parent completing the parent proxy questionnaire. A total of 127 parent proxy and 73 child questionnaires were sent out, with two reminders sent out, after 3 and 6 weeks. The study was approved by the Regional Ethics Review Committee in Uppsala, Sweden.
Materials
The questionnaires include questions about: background data, treatment-related data, distress caused by HSCTrelated difficulties, OM-related symptoms and pain, the impact of OM on physical performance and psychological well-being and current OM-related problems (see Appendix S1 for questionnaire content). Visual analogue scales (VAS) ranging from 0 to 100 were used to retrospectively assess the perceived distress caused by HSCT-related difficulties and OM-related pain. To assess the perceived occurrence and degree of OM-related symptoms and the impact of OM on psychological status and treatment-related data, a zero to three scale was used, where zero represented 'not at all', one 'a little', two 'a lot" and three 'very much'. The perceived impact of OM on general condition and physical performance was assessed on a zero to four scale, where zero represented 'never', one 'seldom', two 'sometimes', three 'often' and four 'very often". Questions concerning prophylactic interventions and therapeutic treatment for OM were not included in the child version of the questionnaire to minimise attrition. As a result, some questions were only answered by the parents. Clinicians who were experts in OM and HSCT were involved in the development of the questionnaire to achieve face validity. The readability was tested on children and adults before the questionnaires were sent.
Statistical methods
Descriptive analyses were carried out using SPSS version 20.0 (© Copyright IBM Corporation 2012, Armonk, NY, USA). A two-way mixed model intraclass correlation (ICC) test was performed to test for potential agreement between the parental and child assessments of the occurrence and degree of OM-related symptoms. According to the guidelines of interpretation, we considered that an ICC of <0.40 indicated poor agreement, values of between 0.40 and 0.75 indicated fair to good agreement and an ICC of >0.75 indicated excellent agreement (28) . Wilcoxon signed rank test was used to test for potential differences between the parents' and children's reports and the significance level was set at p < 0.05.
RESULTS
Of the 127 parent proxy questionnaires sent out, 71 (56%) were returned and included in the analysis. Of the 56 not included, 51 did not respond, three declined and two only sent back the child version. Of the 73 child questionnaires sent out, 38 (52%) were returned and included in the analysis. Of the 35 not included, 33 did not respond, one declined and one only sent back the parent proxy version. Table 1 presents the characteristics of the children included in the analysis, as reported in the parent proxy and child questionnaires. Table 2 presents the distribution of diagnoses.
Haematopoietic stem cell transplantation-related difficulties Parents (Fig. 1 ) and children were asked about the child's distress due to HSCT-related physical and psychological difficulties. Children aged 7 or older reported a mean distress VAS score of 52 (SD 37) for oral pain, 45 (SD 36) for pain in their muscles and joints, 38 (SD 35) for pain during medical procedures, 72 (SD 27) for nausea, 40 (SD 38) for worried being sick and 66 (SD 35) for 'sad not being home'.
Oral mucositis-related symptoms Parents (Table 3 ) and children were asked about the occurrence and degree of OM-related symptoms during HSCT treatment. The children said they suffered a lot/very much from various symptoms and these were: taste perception (66%), oral pain (43%), mouth blisters (41%) and mouth sores (24%).
Parents ( Fig. 2 ) and children were asked to rate the degree of oral pain on a VAS scale and the children reported a mean oral pain of 56 (SD 36.9). The scores for the individual elements were as follows: 49 (SD 37) for tooth brushing, 38 (SD 36) for oral examinations, 34 (SD 33) for talking, 57 (SD 39) for eating solid food, 34 (SD 37) for drinking cold drinks and 42 (SD 39) for drinking hot drinks. A third of the parents (33%) who reported that their child had had oral pain said that it was constant and 44% said that it had been recurrent. 
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Impact of OM on general condition and physical performance Parents and children were asked about the impact of OM on the child's general condition and physical performance. Difficulties swallowing often/very often due to OM were reported by 44% of the parents and 47% of the children and never/seldom by 34% of the parents and 31% of the children. Difficulties talking often/very often were reported by 27% of the parents and 21% of the children and never/ seldom by 60% of the parents and 50% of the children. Difficulties sleeping often/very often were reported by 18% of the parents and 6% of the children and never/seldom by 65% of the parents and 63% of the children. A third of the parents (33%) reported that their child had needed nutrition via tube, due to OM, and 53% said that their child had needed total parenteral nutrition because of OM.
Effect of OM on psychological status
Half (50%) of the parents and 37% of the children reported that OM had a high impact on psychological well-being and 42% of the parents and 26% of the children reported a high impact on interest in, and commitment to, activities.
Information, prophylactic intervention and oral assessment
The majority of parents (94%) said that they had been informed about OM prior to HSCT (6% had not) and 83% had received information about oral care (17% had not). Most parents (84%) said that their child had been orally assessed by dental professionals such as a dentist, dental hygienist and/or dental nurse, before conditioning (16% had not). Daily assessment of oral status during hospitalisation was reported by 70% of the parents and daily assessment of oral pain by 31%. One-third of parents said that prophylactic intervention for OM had been used, including nystatine, ointment, ice chips/ice lollipops (cryotherapy) and benzydamide hydrochloride (mouthwash) or a combination cryo-therapy and mouthwash. The use of prophylactic interventions did not vary with age or treatment site and the treatments seemed to be randomly administered.
Treatment data
When it came to treating OM, 47% of parents reported that ointment had been used, 49% reported mouthwash, 38% reported ice cubes/ice lollipops and 47% reported pain medication. The therapeutic treatments for OM did not vary with age or treatment site and were not altogether consistently administered. According to the parents, 56% of the children who had been prescribed mouthwash had managed to follow the instructions and rinse their mouth completely or quite a lot without a problem. However, 44% had not been able to rinse their mouth out at all or only to a small extent. Just over a third (35%) of the parents reported that their child had not been able to follow the instructions for brushing their teeth at all or only to a small extent. The most common reasons for bad compliance to treatment were oral pain and poor general condition. Just over half of the parents (52%) said that their child needed medication for oral pain and morphine was the only treatment that was reported to be highly beneficial. Nearly two thirds of the parents (61%) were satisfied with the pain treatment their child was given, but 39% were dissatisfied.
Agreement between parents' and children's reports of mucositis-related symptoms and difficulties
To test the agreement between the parents' and children's reports of OM-related symptoms, a two-way mixed model ICC was calculated and Wilcoxon signed rank test was performed (Table 4 ). The matched parent and child reports were included in the analysis.
DISCUSSION
The parents and children reported that oral pain was one of the most troublesome side effects of HSCT, which is in line with previous research (10-13). The majority reported some degree of oral pain, taste perception alterations and mouth blisters. Most of the oral pain was as a result of eating solid food and tooth brushing, resulting in moderate mean pain scores. However, the range of responses showed a large variation, with some respondents reporting very high levels of pain. It is worth noting that the general level of oral pain reported by parents and children was fairly high and it was reported even when the child was engaged in activities such as playing or watching TV. Many of the parents and children reported mouth dryness, ulcerations and throat pain. Two thirds of the parents reported that their child had difficulties swallowing and just over 40% that the child had problems talking, sometimes to very often, due to OM. Half of the parents reported that OM had a high impact on their child's psychological well-being. Thus, according to both the parents and children the occurrence of OM-related symptoms and oral pain was high and it caused considerable pain and disability for those who were affected. Only 61% of the parents were satisfied with the pain treatment that had been given to their child for OM, with the remaining 39% reporting dissatisfaction with the treatment. This supports suggestions from previous studies about the difficulties of treating mucositis pain.
Although the majority of parents and children reported that they had been given information about OM, oral care and oral assessment prior to HSCT, almost a fifth reported that they had not been informed. A third of the parents said that prophylactic interventions had been carried out and a half reported therapeutic treatment. However, neither the interventions nor treatment had been administered to the children in a consistent way. It is a challenge to find treatments and interventions that children can tolerate. Good oral hygiene with tooth brushing and oral rinsing is part of the standard oral care protocol recommended for preventing and treating OM (18, 20) . However, more than one third of the children were unable to follow these recommendations, mostly due to pain and their poor general condition. Daily assessment of OM during hospitalisation was reported by two thirds of parents, while daily oral pain assessment was only reported by one third. These results indicate that there might be difficulties in following the standard oral care protocols that are highly recommended in literature (17, 18, 22) . Taken together, these findings indicate a distinct need for a thorough evaluation of the interventions and treatments being used for children with OM.
There was an excellent level of agreement between the parent proxy and child reports for all the OM-related symptoms, with the exception of taste perception alterations and oral pain, where the level of agreement was good. This is not surprising when you consider how subjective taste and pain symptoms are. The high level of agreement associated with the other OM-related symptoms could also be because the parents and children did not follow the instructions to answer the two questionnaires separately. We must also bear in mind that parent proxy and selfreports partly reflect different perspectives and that one cannot completely replace the other. Despite this, the study supports the recommendation that parent proxy reports should be used in clinical and research settings as a supplement to child self-reports of pain (26, 28) .
The sample represents children, aged from birth to the age of 18, undergoing HSCT due to cancer or other diseases and the results may therefore be generalised to this group. The response rate was 56% for the parents and 52% for the children. This may seem like a low response rate, but with the increasing number of surveys being carried out in society and health care these days, we believe it is acceptable (29) . The response rate might imply a risk of bias for the results. However, the fact that the patient sample was representative of the whole cohort, with regard to age, gender, time since diagnosis, reasons for HSCT and type of HSCT, and that there was a variation in the level of distress and pain, suggests that this may not be the case. The fact that no clinical data were collected from the patient charts could be considered a weakness. However, the focus of this Table 4 Comparison between parent proxy-and self-reports (>7 years old) on perceived occurrence and degree of oral mucositis-related symptoms during haematopoietic stem cell transplantation. (0 = not at all, 1 = a little, 2 = a lot, 3 = very much) 634 study was perceptions of OM during HSCT by parents and children. It was not the aim of this study to investigate the risk factors for OM in children undergoing HSCT. However, we do need to develop a better understanding of the pathobiology and risk factors for OM in children so that preventive interventions can be given to the most vulnerable children.
No validated questionnaire concerning these issues exists. Therefore, new questions were developed. It was not within the scope of this project to validate a new instrument, but experts were consulted to achieve face validity. The time frame of the previous 3 years was chosen to include as many children as possible, while keeping memory bias at a reasonable level. Despite this, the time that had passed since treatment may have influenced the reports. The use of a VAS is recommended for assessing acute, chronic and recurrent pain in children over the age of 7 (23) and the validity of performing these assessments retrospectively could be challenged. However, studies have shown high accuracy when children have been asked to remember pain (30) and this supports the use of retrospective pain assessments in this study.
In conclusion, OM affected many of the children in our study who underwent HSCT and caused them great pain and disability. The study supports the notion that further research is needed to establish more evidence-based care for OM that addresses both the physical and psychological symptoms that children with OM experience. The use of children's own reports of pain and discomfort is advocated whenever possible. However, parent proxy reports play an important role in both clinical and research settings, especially for the youngest children.
